Introduction
Subdural haematoma (SDH) is a relatively common condition. Its particular importance is that correctly diagnosed and treated, prognosis is excellent; missed diagnosis often results in death. Previous reports about such patients have come from neurosurgical centres (McKissock, Richardson and Bloom, 1960; Walker, Espir and Shephard, 1968) where the suspicion of neurosurgical disease is high and diagnostic techniques are well developed. However, it is to the general medical wards that most of these patients are first referred. The present authors have, therefore, reviewed retrospectively the case notes of all patients in the Nottingham area who developed SDH, and were admitted to medical wards over a 5-year period. This included patients in whom the diagnosis was first made at autopsy.
Patients and methods

Patients
The Nottingham area (population 730,000) is served by two district general hospitals to which all medical emergencies are admitted. The neurosurgi- Twenty-one patients were found to have had SDH, in the years studied, and their details are shown in Tables 1 and 2 . In thirteen patients the diagnosis was made during life, and all of these survived (Table 2) , the remaining eight patients being first diagnosed at post-mortem (Table 1) . Fourteen of the patients were men, and seven, women; ages ranging from 49 to 81 years (mean age 66 years).
History
Headache was a prominent symptom in eleven patients, but the most striking feature in the history of all the patients was the disturbance of conscious level, of which some of the patients were aware and which was obvious in all cases to the medical attendants. History was, therefore, often difficult to obtain and admission usually followed deterioration in the patient's general condition. Predisposing factors A clear history of an episode of head injury was found in ten patients (see Tables 1 and 2 ), indeed two patients had attended a casualty department and had normal skull X-ray examinations, but in none of the patients did the head injury lead to loss of consciousness. The interval between trauma and admission varied from 24 hr to 6 months. A further four patients had histories of falls, often multiple, without an identifiable episode of skull trauma. In two patients SDH developed whilst receiving anticoagulant treatment, and in both instances the thrombotest was considerably prolonged and outside the therapeutic range. Both these patients were in hospital when Table 3 .
Nineteen of the twenty-one patients were found to have focal neurological signs at some time, as shown in Table 3 , hemiparesis being the most commonly found abnormality occurring in thirteen patients. This was almost invariably mild, although in two patients (nos 2 and 21) complete hemiplegias did develop. The hemipareses were contralateral to the SDH in all cases except patient 12. Four of the patients with hemipareses had bilateral SDH.
In addition to a hemiparesis, two patients (nos 14 and 21) had homonymous hemianopia and three had bilateral extensor plantar responses. In patient 19 the only focal neurological sign was an extensor plantar response, whilst in a further four patients, only one of whom had bilateral SDH, extensor plantar responses and brisk tendon jerks were the only findings. Early papilloedema was noted in three patients and in patient 16 the sole abnormal signs were pupillary inequality and paralysis of conjugate upward deviation of the eyes. There were no focal neurological signs in patients 4 and 8.
Investigations
Investigative facilities outside neurosurgical units are limited, and none of the patients had carotid angiography or skull burr holes made before transfer to the regional neurosurgical centre. Investigations performed in Nottingham are detailed in Tables 1  and 2 . Skull X-ray Thirteen patients had a skull X-ray performed, one of which was abnormal (patient 19) showing a pineal shift which was subsequently shown to be away from the side of the SDH. No skull fractures were found.
Lumbar puncture This was performed in ten patients. Abnormalities were found in five of these, four of whom had xanthochromic cerebrospinal fluid. In addition to this, one sample was uniformly blood-stained and one contained 15 lymphocytes/ml. In a further patient the only abnormality was a protein level of 0-8 g/l.
Echoencephalogram
Only four patients underwent this investigation. In two of these a definite shift of the mid-line was demonstrated away from the side of SDH. In a further two patients no shift of the mid-line was demonstrated, both these patients being subsequently found to have bilateral SDH.
Brain scan
Rectilinear scans were performed in seven patients, four of which showed changes which were considered diagnostic of SDH, whilst two were normal and one was interpreted as showing a right cerebral infarction. Two of the three gamma camera scans were normal, the third showing an SDH. In three of the four negative scans the haematomas were subsequently found to be unilateral.
Electroencephalogram
This provided no useful information in the two patients (1 and 19) in whom it was performed.
Outcome
Eight patients died (mean age 72 years) and thirteen patients recovered (mean age 63 years). All of the latter group were treated by neurosurgical evacuation of the SDH, eleven patients recovering completely, whilst two have residual dementia.
In none of the eight patients who died was the correct diagnosis made in life. The diagnoses appearing on the death certificates were cerebrovascular accident in three patients, and one each of hypothermia, carcinomatosis and bronchopneumonia. In the two remaining patients diagnostic uncertainty led to referral to the district coroner. The diagnosis of SDH in these patients was missed for a variety of reasons. In patients 5 and 6, the possibility of SDH was raised but was thought to be excluded by a normal echoencephalogram in both patients, and a normal brain scan in patient 6; both of these patients had bilateral lesions. In the remaining six patients the diagnosis was not considered. In patient 3 this was due to therapeutic nihilism-he had coexisting carcinomatosis. In none of these six patients was there a history of head injury, in striking contrast to the patients in whom the diagnosis was considered in life, of whom nine of the fifteen gave a definite history of head injury.
The number of days between the admission of the patient and diagnosis or death (see Tables 1 and 2) varied from 1 to 23 days (mean 9.5 days), there being no difference between those being successfully diagnosed and treated and those who died.
Discussion
Previous series of SDH have been from neurosurgical centres and by implication the diagnosis has been made successfully in life. The authors were able to discover a disturbing number of cases in whom the diagnosis was made after death and they believe that death certificate diagnoses such as 'cerebrovascular accident' may conceal more cases, as 40%O of patients dying in hospital in Nottingham do not have post-mortems. This series demonstrates again that advanced age is no bar to good results after clot evacuation. The problem lies in identifying the group of patients who might benefit from further investigation and selecting appropriate techniques (preferably non-invasive) with acceptable false-positive and false-negative results.
Such patient identification relies predominantly on the recognition of clinical patterns. It is well known that a history of head injury followed by headache and deterioration in conscious level are cardinal features of the condition. Most of the patients in this study in whom the diagnosis was made in life gave a clear history of previous head injury in contrast to patients in whom the diagnosis was not made, and it seems that the history of a head injury was a useful clue to the diagnosis in many cases. Detailed histories, however, were not usually available from the patients because of the impairment of conscious level that was invariably present, and the importance is stressed of making every effort to obtain a history from relatives or friends. Despite this impairment of conscious level more than 50%/O of the patients complained of headache, eight from the surviving group and three of the patients who died. Headache has been noted to be a prominent complaint in well over 50%O of the patients in other series (McKissock et al., 1960; Walker et al., 1968) , and its presence in the appropriate clinical setting is another useful pointer to the diagnosis. When examining the patient, particular regard should be paid to focal neurological signs which were almost always present in the patients in this study, most commonly in the form of a hemiparesis-these were strikingly mild when compared with the impairment of conscious level, which was often progressive and sometimes fluctuating.
Investigations Hurwitz, Halpern and Leopold, 1974) . Brain scanning with technetium has been found useful in SDH (Hurwitz et al., 1974; Gilday, Coates and Goldenberg, 1973 ), but of the seven patients in the present series in whom this technique was used only four revealed the lesion. False-positives may also occur but their cause, such as scalp wounds or previous neurosurgery, is usually obvious. Eventual diagnosis usually depends on carotid angiography or exploratory skull blurr holes. Carotid angiography has a morbidity of its own (Perrett and Nishoka, 1966) , particularly in the elderly, and therefore the diagnosis is often made with skull burr holes. It must be accepted that a number of such investigations will prove negative if missed diagnoses are to be avoided.
The role of investigation outside neurosurgical units is probably limited. In patients in whom there is a sufficiently strong clinical suspicion of SDH, immediate transfer to the neurosurgical centre would seem the most appropriate action. Usually, however, the picture will be less clear, and the authors would then suggest that skull X-ray, echoencephalogram and brain scan be done, remembering that all three investigations will be negative in a significant proportion of patients. Recently the EMI scanner has been shown to be extremely accurate in diagnosing SDH (Ambrose, 1973; Paxton and Ambrose, 1974) , but facilities for its use are likely to remain limited outside specialist centres.
